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Olive oil is beneficial effects are not only related to its high content of oleic acid, but also to the 
antioxidant potential of its polyphenols. In this study, we assess the effects of virgin olive oil on 
mercuric chloride induced oxidative damage in the liver of rats. Adult male Albinos Wistar rats 
randomly divided into four groups, were the first was served as a control, whereas the remaining 
groups respectively treated with: virgin olive oil (2ml/ kg b.w; by gavage), mercuric chloride (0.5 
mg/kg body weight i.p) and combination of virgin olive oil and HgCl2. Change in liver enzyme 
activities,   thiobarbituric   acid   reactive   substances   (TBARS)   level,   antioxidants   and   reduced 
glutathione (GSH) contents were determined after 2 weeks of experimental period. Exposure of 
rats to mercuric chloride caused a significant increase the lipid peroxidation level along with 
corresponding decrease in the reduced glutathione and various antioxidant enzymes in liver. And 
increase in serum: glucose level, APL and transaminases activities and decreased in total protein 
and albumin levels. Furthermore, treatment with mercuric chloride caused a marked elevation of 
liver weight and decreased body weight. Supplementation of virgin olive oil resulted in decreased 
of lipid peroxidation level and in the serum: AST, ALT and APL activities were decreased along with 
increase in total protein, albumin and liver GSH levels. The activities of antioxidants enzymes: 
glutathione peroxidase (GSH-Px) and glutathione –S-transferase (GST) were also concomitantly 
restored to near normal level by virgin olive oil supplementation to mercuric chloride intoxicated 
rats. Liver histological studies have confirmed the changes observed in biochemical parameters and 
proved the beneficial role of virgin olive oil. The results clearly demonstrate that virgin olive oil 
treatment augments the antioxidants defense mechanism in mercuric chloride induced toxicity and 
provides evidence that it may have a therapeutic role in free radical mediated diseases.
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JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY  Vol. 10  No. 1  2014Protective Effect of Virgin Olive Oil...
ORIGINAL ARTICLE
Protective Effect of Virgin Olive Oil (Olea europea L.) Against 
Oxidative Damage Induced by Mercuric Chloride in Rat Albinos 
Wistar
Youcef Necib 
1*, Ahlem Bahi 
1, Sakina Zerizer 
2, Cherif Abdennour 
3, 
Mohamed Salah Boulakoud 
3 
1  Department of Biochemistry and biological cellular and molecular, Faculty of sciences, Mentouri 
university, BP 25000 Constantine, Algeria
2 Laboratory of microbiological engineering and application, Facullty of sciences, Mentouri university, BP 
25000 Constantine, Algeria
3 Animal Ecophysiology laboratory, Faculty of Sciences, Badji Mokhtar University, BP12 Sidi Amar, Annaba, 
Algeria
*E-Mail:  youcefnecib@yahoo.fr
Received August 19, 2013
Olive oil is beneficial effects are not only related to its high content of oleic acid, but also to the 
antioxidant potential of its polyphenols. In this study, we assess the effects of virgin olive oil on 
mercuric chloride induced oxidative damage in the liver of rats. Adult male Albinos Wistar rats 
randomly divided into four groups, were the first was served as a control, whereas the remaining 
groups respectively treated with: virgin olive oil (2ml/ kg b.w; by gavage), mercuric chloride (0.5 
mg/kg body weight i.p) and combination of virgin olive oil and HgCl2. Change in liver enzyme 
activities,   thiobarbituric   acid   reactive   substances   (TBARS)   level,   antioxidants   and   reduced 
glutathione (GSH) contents were determined after 2 weeks of experimental period. Exposure of 
rats to mercuric chloride caused a significant increase the lipid peroxidation level along with 
corresponding decrease in the reduced glutathione and various antioxidant enzymes in liver. And 
increase in serum: glucose level, APL and transaminases activities and decreased in total protein 
and albumin levels. Furthermore, treatment with mercuric chloride caused a marked elevation of 
liver weight and decreased body weight. Supplementation of virgin olive oil resulted in decreased 
of lipid peroxidation level and in the serum: AST, ALT and APL activities were decreased along with 
increase in total protein, albumin and liver GSH levels. The activities of antioxidants enzymes: 
glutathione peroxidase (GSH-Px) and glutathione –S-transferase (GST) were also concomitantly 
restored to near normal level by virgin olive oil supplementation to mercuric chloride intoxicated 
rats. Liver histological studies have confirmed the changes observed in biochemical parameters and 
proved the beneficial role of virgin olive oil. The results clearly demonstrate that virgin olive oil 
treatment augments the antioxidants defense mechanism in mercuric chloride induced toxicity and 
provides evidence that it may have a therapeutic role in free radical mediated diseases.
Key words:  Antioxidant enzymes, virgin olive oil, Mercury, Oxidative stress, Rat, Liver
JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY  Vol. 10  No. 1  2014
46Necib et al.
Mercury a highly toxic metal, results in avariety 
of adverse health effects including neurological, 
renal,   respiratory,   immune,   dermatologic, 
reproductive and developmental sequelle  (Risher- 
john et al., 2005). Due to wide use of mercury in 
agriculture, industrial, medical and other fields, its 
exposure is cannot be avoided. The toxicity the 
mercury   compounds   (elemental,   inorganic   and 
organic).   Inorganic   mercury   present   in   the 
environment   is   a   well-   established   toxicant   to 
human health (WHO, 1991). Exposure to mercury 
promotes   the   reactive   oxygen   species   (ROS) 
formation such as hydrogen peroxides, these ROS 
enhances the subsequent iron and copper induced 
production of lipid peroxides and highly reactive 
hydroxyl radicals (Miller et al., 1991; Hussain et al., 
1999). Detrimental effects caused by free radicals 
occur when there is an imbalance between free 
radical production and radical scavenging capacity 
of antioxidant system in favour of former (Garg et 
al., 2005). Mercury induced oxidative stress; make 
an important contribution to molecular mechanism 
for   liver   injury  (Farima  et   al.,   2004).   Recent 
evidences also show that mercury causes severe 
oxidative damage (Kim et al., 2005), thus mercury is 
proved to be a potential oxidant in the category of 
environmental factors. Therefore, there is a need to 
provide   protection   against   mercury   induced 
toxicity. It is important to develop an effective drug 
for mercury to prevent the mercury induced cellular 
damages. Historically, plants have been used as folk 
medicine against various type of disease. Olive oil is 
an integral ingredient in the Mediterranean diet. 
There is growing evidence that it may have great 
health benefits including the reduction in coronary 
heart disease risk, the prevention of some cancers 
and the modification of immune and inflammatory 
responses  (Boukhobza  et al., 1999;  Visioli  et al., 
2002; Keys, 1995). Virgin olive oil appears to be a 
functional food with various components such as 
monounsaturated   fatty   acids   that   may   have 
nutritional benefits. It is also a good source of 
phytochemicals, including polyphenolic compounds 
(Stark et al., 2002; Lavelli, 2002). It is known that an 
increased consumption of monounsaturated fatty 
acids (MUFA) instead of polyunsaturated fatty acids 
(PUFA) reduces the risk of atherosclerosis because 
it decreases the circulating lipoprotein’s sensitivity 
to peroxidation (Visioli et al., 1998). Furthermore, 
the dietary MUFA healthy effects were attributed 
to decreased endothelial activation (Moreno et al., 
2003), and LDL susceptibility to oxidation (Massaro 
et   al.,   2002).   In   recent   years,   scientists   have 
focusedon the preventive effects of phenols against 
degenerative diseases mediated by the ROS. It has 
been reported that the phenolic compounds are 
able to interact with the biological systems and as 
bioactive   molecules.   They   are   particularly 
important   inhibitors   of   lipid   peroxidation 
(Bonanome  et al., 1992), an are believed to be 
effective through their free radical scavenging and 
metal-chelating   propertie   (Salah  et   al.,   1995; 
Kandaswami et al., 1994). In experimental studies, 
olive   oil   phenolic   compounds   showed   strong 
antioxidant properties against lipids, DNA and LDL 
oxidation (Rice-Evans et al., 1996). Hydroxytyrosol 
(2-(3,4 dihydroxyphenyl)ethanol, DPE), one of the 
phenolic compounds present in extra virgin olive oil 
has been suggested to be a potent antioxidant, thus 
contributing to the beneficial properties of olive oil 
(Covas et al., 2006). DPE administration has been 
shown   to   reduce   the   consequences   of   passive 
smoking-induced oxidative stress (Deiana  et al., 
1996), prevent LDL oxidation (Visioli  et al., 2000) 
and platelet aggregation and inhibit leukocyte 5-
lipoxygenases (Wiseman  et  al.,   1996).  DPE   has 
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shown efficacy in preventing oxidative stress in the 
liver of rats intoxicated by cadmium (De la Puerta 
et al., 1999). In addition, when human hepatoma 
HepG2 cells were pre-treated with DPE for 2 or 20 h 
prior   to   submission   to   tert-butylhydroperoxide-
induced   oxidative   stress,   cell   toxicity   was 
completely   prevented,   indicating   that   the 
antioxidant-treated   cells   were   totally   protected 
against the oxidative insult (Goya  et al., 2007). 
However, the liver is not only the main target for 
phenolic   antioxidants   once   absorbed   from   the 
gastrointestinal tract but is the major place for 
phenolic metabolism. Therefore,  studies dealing 
with the effect of antioxidant dietary phenolics on 
the liver should be given priority. The literature 
data on olive oil polyphenols is mainly concerned 
with purified compounds, while the antioxidant 
properties of the total fraction of the lipophilic or 
hydrophilic   components   have   been   poorly 
investigated.   Being   a   complex   mixture   of 
compounds, the study of the protective effect could 
be more representative than of a single component. 
The present study investigates the effect of dietary 
supplementation of olive oil on oxidative stress 
induced by mercuric chloride in rats. In this context, 
we explored the hypothesis that, owing to its high 
content   of   natural   antioxidants,   olive   oil   could 
reduce mercuric chloride induced oxidative damage 
in rats.
MATERIALS AND METHODS
The virgin olive oil used in this work originated 
from   chetaibi   (Algeria),   It   was   extracted   by   a 
traditional method.
All chemicals used in this work were purchased 
from sigma chemical company. Laboratory animals, 
Albinos Wistar  male rats, were brought from the 
Algiers Pasteur institute at the age of 8 weeks, with 
an average live weight of 200g. They were located 
in a room with an ambient temperature of 21±1°C 
and up to 12h of light daily. The rats were divided 
into four experimental groups; each consists of six 
rats. The first group was served as the control. The 
second group was given virgin olive oil at a dose of 
2ml/kg body weight, while the third group (HgCl2) 
was intraperitoneally given mercuric chloride at a 
dose of 0.5 mg/kg body weight. Finally, the fourth 
group: virgin olive oil orally was given (2ml/kg body 
weight)   7   days   before   HgCl2  (0.5   mg/kg   body 
weight) and continued up to 2weeks after mercuric 
chloride treatment. The treatment of all groups was 
lasted for 3consecutive weeks.
Twenty four hour after the last administration 
the blood was collected by retro- orbital sinus 
punction   from   each   anesthetized   rats.   After 
centrifugation at 3000 rpm for 10min, the serum 
was separated immediately and stored at   20°C until 
determination   of:   glucose,   albumin   and   total 
protein levels and enzymes (AST, ALT and ALP) 
activities. Subsequently, rats were decapitated and 
liver were removed.
Tissue preparation
About 500mg of liver was homogenized in 2ml 
of buffer solution of phosphate buffered saline 
(w/v:   500mg   tissue   with   4ml   PBS,   PH   7.4) 
homogenates   were   centrifuged   at   10.000xg  for 
15min at 4°c. The resultant supernatant was used 
for determination of: reduced GSH, Thiobarbituric 
acid- reactive substance (TBARS) levels, and the 
activities of: GSH-PX and GST.
Determination   of   glucose,   total   protein   and 
albumin levels and enzymes
Serum glucose, total protein and albumin levels 
and AST, ALT and ALP activities were determined 
using commercial kits (Spinreact).
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Determination of lipid peroxidation (LPO) 
Lipid   peroxidation   level   in   the   liver   was 
measured by the method of Buege and Aust (1978). 
125µl   of   supernatant   were   homogenized   by 
sonication with 50 µl of PBS, 125 µl of 20% TCA + 
BHT 1% (TCA-BHT) in order to precipitate proteins, 
and centrifuged (1000xg, 10min, 4°c), afterwards, 
200µl of supernatant were mixed with 40µl of HCl 
(0,6M), and 160µl of TBA dissolved in tris (120 mM). 
And the mixture was heated at 80°c for 10min; the 
absorbance was measured at 530nm. The amount 
of TBARS was calculated by using a molar extinction 
coeffient of 1.56x10
5 M/Cm.
Determination of reduced glutathione (GSH)
GSH   content   in   liver   was   measured 
spectrophotometrically by using Ellman’s reagent 
(DTNB)   as   a   colouring   reagent,   following   the 
method described by Weeckbekeretcory (1988).
Determination of glutathione-S-transferase (GST) 
(EC2.5.1.18)
The cytosolic glutathione-S-transferase activity 
was determined spectrophotometrically at 37°c by 
method of Habig et al (1974). The reaction mixture 
(1ml)   contained   0.334ml   of   100mM   phosphate 
buffer (PH 6.5), 0.033ml of 30mM CDNB and 0.33ml 
of reduced Glutathione. After pre-incubating for 
2min, the reaction was started by adding 0.01ml of 
diluted cytosol and the absorbance was followed 
for 3min at 340 nm. The specific activity of GST is 
expressed   as   µmole   of   GSH-CDNB   conjugate 
formed/   min   /mg   protein   using   extinction 
coefficient of 9.6 Mm
-1 cm
-1
Determination of GSH-Px (E.C.1.11.1.9)
Glutathione   peroxidase   (EC   1.11.1.9)   activity 
was   modified   from   the   method   of   Flohe   and 
Gunzler(1984). for the enzyme reaction , 0.2ml of 
the supernatant was placed into a tube and mixed 
with   0.4ml   GSH   (reduced   glutathione,   sigma 
product, analytical grade), and the mixture was put 
into an ice bath for 30min. Then the mixture was 
centrifuged for 10min at 3000rpm, 0.48ml of the 
supernatant was placed into a cuvette, and 2.2ml of 
0.32M Na2HPO4 and 0.32ml of 1m mol/l 5,5’-dithio-
bis(2-nitrobenzoic acid) (DTNB, sigma) were added 
for   color   development.   The   absorbance   at 
wavelength   412nm   was   measured   with   a   UV 
spectrophotometer after 5min. The enzyme activity 
was calculated as a decrease in GSH within the 
reaction time as compared with the non-enzyme 
reaction.
Protein quantification
Protein   was   measured   by   the   method   of 
Bradford (1976), using bovine serum albumin as the 
standard.
Histopathological examination
Liver from autopsied animals were excised out 
and   fixed   in   formalin   (10%).   five   micron   think 
section were prepared by using microtome and 
these section were stained with hematoxyline and 
eosin. For histological alterations these slides were 
observed under light microscope.
Statistical analysis 
The data were subjected to student t test for 
comparison   between   groups.   The   values   are 
expressed as mean ± SEM. Significance level was set 
at P<0.05, P<0.01, P<0.001.
RESULTS
Effects   of   treatments   on   body,   absolute   and 
relative liver weights
The variations in body and relative liver weights 
of animals subjected to different treatments were 
shows in Table 1. During the course of present 
investigations. Et was observed that the control 
body weight and virgin olive oil treated group have 
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increased progressively, contrary, in HgCl2 treated 
rats, results revealed significant decrease in body 
weight gain by -4,93% as compared to the control. 
Besides,   a   significant   increase   of   HgCl2  treated 
group in absolute and relative liver weights and in 
virgin olive oil. HgCl2 treated group as compared to 
the control.
Effects   of   treatments   on   serum   biochemical 
Parameters
Treatment with HgCl2  caused a significant (P≤ 
0.01) increase in the activities of AST, ALT and ALP 
as compared to the control. Only virgin olive oil 
treatment did not show any significant alteration. 
However, the combined treatment of virgin olive oil 
with mercuric chloride results in gradual recovery in 
AST, ALT and ALP activities as compared to the 
control (Table 2). The content of serum glucose of 
the   HgCl2  treated   group   tented   to   be   higher 
compared   to   the  control.  Albumin   and  protein 
levels in HgCl2 treated animals were decreased, but 
the co-administration of virgin olive oil with HgCl2 
has produced a recovery in the above mentioned 
biochemical variables. 
Effects of treatments on hepatic oxidative stress 
parameters
Mercuric chloride exposure a highly significant 
depleted in reduced glutathione (GSH) level, GPx 
and GST activities. And a significant increase in liver 
lipid peroxidation level in mercury intoxicated rats 
was noticed. Virgin olive oil alone treatment did not 
show   any   significant   decline.   In   combined 
treatment of virgin olive oil with mercuric chloride a 
highly significant increase in reduced glutathione 
(GSH) level, GPx and GST activities. And a significant 
depletion in lipid peroxidation level was recorded 
with respect to mercury intoxicated rats (Figs. 1 and 
2).
Histological studies
Mercuric chloride induces various pathological 
alterations in liver of rats. These alterations were 
characterized   by   centrilobular   necrosis, 
degranulation,   destruction   of   membrane   cells, 
cytoplasmic vacuolization (Fig. 3C). In combination 
group were virgin olive oil was administered with 
mercuric chloride showed reparative changes. Liver 
showed prominent recovery in the form of normal 
hepatocytes and very less centrilobular necrosis. 
Pronounced   sinusoid   with   granular 
hepatocytoplasm were also evident (Fig. 3D). Liver 
of the control group had a regular histological 
structure with a characteristic pattern of hexagonal 
lobules   (Fig.   3A).   Furthermore,   no   histological 
alterations were observed in the liver of virgin olive 
oil treated group (Fig. 3B).
 
Figure 1 : Reduced glutathione (nmol/mg protein) and TBARS (nmol MDA/mg protein) levels in liver of 
control and treated with olive oil rats, mercuric chloride and combined treatment of olive oil 
with mercuric chloride, after 2 weeks of treatment. Values are given as mean ± SEM for group 
of 6 animals. (*P≤0.05; **P≤0.01; ***P≤0.001).
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Figure 2 : Enzyme activities of GPx (µmol GSH/ mg protein) and GST (nmol /min/mg protein) in liver of 
control and rats treated with olive oil, mercuric chloride and combined treatment of olive oil 
with mercuric chloride, after 2 weeks of treatment.Values are given as mean ± SEM for group of 
6 animals. (*P≤0.05; **P≤0.01; ***P≤0.001).
 
Figure 3 : Microscop evaluation of hepatic tissue from (A) control, (B) treated with olive oil, (C) mercuric 
chloride and (D) olive oil pre-and post-treated with mercuric chloride after 2 weeks of 
treatment, section were stained using the hematoxylin-eosin method (100X). Bn: Bright nuclei, 
Ds: destruction of membrane cells, N: Necrosis, INTH: Intact hypatocyte cells, CV: central vein, 
S: Sinusoid. Olive oil coadministrated with mercuric chloride shows granular cytoplasm and 
normal hepatocytes.
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Table 1 : Changes in body and absolute and relative liver weights of control and rats treated with 
olive oil, mercuric chloride and combined treatment of mercuric chloride with olive oil after 
2 weeks of treatment.
Parameters Treatment groups
Control Olive oil HgCl2 Olive oil + HgCl2
Initial body weight (g) 172±46.1 176.66±45.1 171.33±52.3 177.49±50.3
Final body weight (g) 175.49±75.2 179.16±32.2 176.16±42.21 173.61±41.1
Absolute Liver weight (g) 4.17±0.14 4.50±0.13 4.40±0.17 4.90±0.41
Relative Liver weight 
(g/100g b.w)
2.42±0.3 2.54±0.28 2.56±0.32 2.76±0.81
Table 2 : Changes in biochemical parameters of control and rats treated with olive oil, mercuric 
chloride and combined treatment of mercuric chloride with olive oil after 2 weeks of 
treatment.
Parameters Treatment groups
Control Olive oil HgCl2 Olive oil + HgCl2
Glucose (mg/dl) 67.28± 11.28  67.45±  8.1 88.06±  43.42 75.9±  23.17
Total protein (g/dl) 6.51± 0.58 6.57± 0.28 5.27± 0.31***  6.2± 0.13
Albumin (g/dl) 3.29± 0.47 3.28± 0.55 2.46±  0.3 3.2±  0.7
AST (UI/l) 128,33± 23.34 152.5± 15.7 167.66± 33.6 * 162.33± 40.4
ALT (UI/l) 33.83± 10.38 44.16± 6.43 58.66± 11.11*** 57± 7.18
ALP (UI/l) 257.7± 11.04 252.06± 6.47 271.35± 13.65 26.913± 12.95
Values are given as mean В± SEM for group of 6 animals each.  *P≤0.05, compared to controls. **P≤0.01, compared to  
controls. ***P≤0.001, compared to controls.  
DISCUSSION
The   present   investigation   revealed   that 
mercuric   chloride   intoxication   causes   significant 
increase in lipid peroxidation and glucose levels, 
AST, ALT and ALP activities, and significant decrease 
in the serum albumin and total protein also in 
reduced glutathione, glutathione peroxidase and 
glutathione-s-transferase in liver. The principal toxic 
effects of mercury involve interaction with a large 
number   of   cellular   processes,   including   the 
formation of complexes with free thiols and protein 
thiol groups, which may lead to oxidative stress 
(Stacey  et al., 1982). Due to its sulfhydryl group 
binding   capability,   HgCl2  can   also   inhibit   the 
activities   of   many   enzymes,   especially   those 
involved   in   the   cellular   glucose   uptake, 
gluconeogenesis,   fatty   acid.   Oxidation   and 
production of glutathione. In the present study, a 
significant decrease in serum protein and albumin 
levels was recorded. The decreased in the protein 
concentration of Hg treated rats might be due to 
changes in protein synthesis and/or metabolism. 
Once absorbed in the cell, both Hg
+2 and MeHg from 
covalent bonds with GSH and the cysteine residue 
of   proteins.   GSH,   the   primary   intracellular 
antioxidant and the conjugating agent, was shown 
to be depleted and to have impaired function in Hg 
toxicity. A single Hg ion can bind to and cause 
irreversible excretion of up to two GSH molecules 
(QUIG, 1998). In fact, GSH serves as a primary line 
of cellular defense against Hg compounds. Released 
Hg ions form complexes with GSH and cysteine 
results  in  greater  activity  of  the  free   Hg  ions, 
disturbing   GSH   metabolism   and   damaging   cells 
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(Hultberg  et al., 2001). As a result of binding of 
mercury to glutathione, levels of GSH are lowered in 
the cell and decrease the anti-oxidant potential of 
the cell. Antioxidant enzymes such as glutathione 
peroxidase   and   glutathione–S-transferase   play   a 
major   role   in   the   intracellular   defense   against 
oxygen radical damage to aerobic cells. Chung et al 
(1982)   demonstrated   that   10mg/kg   of   mercury 
caused time dependent decreases in the activities 
of   the   enzyme   of   the   glutathione   metabolism 
pathway in the rat kidney. Girardi and Elias (1995) 
reported   that   mercury   inhibits   the   activities   of 
redox cycles enzymes. Recent finding of Bando et al 
(2005) and Jadhav et al (2006) proved our point that 
this   antioxidant   enzymes   show   decreased   level 
following mercury intoxication. Because of the low 
activity of antioxidant enzymes in the liver and 
decreased content of GSH, the liver is hypothesized 
to be highly susceptible to oxidative stress. Mercury 
induced oxidative stress turn to severe; the inbuilt 
mechanism of body fails to alleviate the damage. It 
has been demonstrated that mercury decreases the 
anti-oxidative   systems   and   produces   oxidative 
damages via H2O2 generation therby leading to lipid 
peroxidation  (Cheng  et al., 2006; Jadhav  et al., 
2007). All these possible mechanisms of mercuric 
chloride   toxicity  may lead  to  the  formation  of 
reactive oxygen species (ROS),  as found in the 
present investigation. Therefore, an increase in the 
formation of ROS by mercuric chloride may induce 
membrane biochemical and functional alterations 
and thus induced liver cell damage. 
Further,   mercury  intoxication   also  induces a 
significant elevation in serum and: AST, ALT and ALP 
activities. This increase may be due to cellular 
necrosis of hepatocytes, which causes increase in 
the   permeability   of   cell   resulting   release   of 
transaminases   and   ALP   in   blood   stream 
(Vandenberghe, 1995; Rana et al., 1996; Kumar et 
al., 2005). This confirms our earlier reports on 
histopathological   alterations  in   liver   induced   by 
mercury intoxication (Sharma et al., 2000; Ketterer, 
1998).
It was observed that virgin olive oil when given 
in combination with mercuric chloride significantly 
increases liver GSH level, GSH-Px and GST activities 
as antioxidant potential and thereby declines the 
level of lipid peroxidation, which in turn reduces the 
transaminases and ALP activities and glucose, total 
protein and albumin levels in serum. In present 
investigation, the elevated level of GSH protects 
cellular   proteins   against   oxidation   through 
glutathione   redox   cycle   and   directly   detoxifies 
reactive   species  (Kromidas  et   al.,   1990). 
Glutathione, as both a carrier of mercury and an 
antioxidant, has specific roles in protecting the body 
from mercury toxicity. Glutathione, specifically bind 
with methylmercury, forms a complex that prevents 
mercury   from   binding   to   cellular   proteins   and 
causing   damage   to   both   enzymes   and   tissue 
(Velioglu  et   al.,   1998).   Glutathione-mercury 
complexes   also   reduce   intracellular   damage   by 
preventing mercury from entering tissue and cells, 
and becoming an intracellular toxin. The elevated 
level of GSH-Px and GST by virgin olive oil as 
compared   to   the   HgCl2  may  have   facilited   the 
conjugation reaction of xenobiotics metabolism and 
may have increased the availability of non-critical 
nucleophile for inactivation of electrophiles and 
therefore   might   be   playing   a   major   role   in 
metalloprotection.   Several   studies   have 
demonstrated   the   ability  of  olive   oil   to   inhibit 
oxidative   stress   in   the   liver   through   various 
mechanisms (Kyle  et al., 1987; De La Cruz  et al., 
2000). 
Moreover,   we   have   shown   that   the   oral 
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supplementation of olive oil to rats administered 
ethanol chronically restored damage caused to the 
liver by inhibiting lipid peroxidation and improving 
enzymatic activities (Kasdallah-Grissa et al., 2008). 
The mechanism proposed to explain the positive 
effects of olive oil may be attributed to its richness 
in MUFA, mainly oleic acid which has different 
effects on lipid profiles and peroxidation in rabbit 
hepatic mitochondria (Ochoa-Herrera et al., 2001). 
Indeed, EVOO contains a considerable amount of 
oleuropein, hydroxytyrosol, tyrosol and caffeic acid 
which all have potent inhibition effects against ROS 
(Owen  et   al.,   2000;   Feng  et   al.,   2008). 
Hydroxytyrosol   is   highly   effective   against   DNA 
damage  by  peroxynitrite  in  vitro  (Covas  et  al., 
2006). Caffeic acid phenethyl ester and its related 
compounds limit the functional alterations of the 
isolated   mouse   brain   and   liver   mitochondria 
submitted   to   in   vitro   anoxia–reoxygenation 
(Gutteridge et al., 2000). Lipid peroxidation is the 
process of oxidative degradation of PUFA and its 
incidence   in   biological   membranes   resulting   in 
impaired membrane function, structural integrity, 
decreased membrane fluidity and the inactivation 
of several membrane-bound enzymes(Gutteridge et 
al., 2000). Therefore, some particular attention was 
given to the liver’s fatty acid composition in rats 
used in the current experiment. In healthy humans, 
the short-term consumption of olive oil decreased 
serum oxidative stress (Weinbrenner  et al., 2004) 
and their isolated lipoprotein fractions; LDL and HDL 
were shown to be enriched with oleic acid and 
resistant to oxidation (Aviram et al., 1993; Sola et 
al., 1997). Moreover, PUFAs are more susceptible to 
peroxidation   resulting   in   MDA   formation   in 
mammalian tissues (Esterbauer et al., 1991). In fact, 
because of their peculiar structure -that is the 
presence of one or more double bonds-UFA are 
more susceptible to free radical damage and thus 
could increase the susceptibility of LDL particles to 
oxidation.   Most   of   the   studies   comparing   the 
effects of a MUFA-rich diet with PUFA-rich diet on 
LDL   oxidation   parameters  have   found   a   higher 
resistance of LDL particles to oxidation after the 
consumption of MUFA-rich diet (Aguilera  et al., 
2004; Kratz et al., 2002). Finally, the healthy effects 
of   dietary   MUFA,   including   lower   endothelial 
activation (Moreno et al., 2003) and susceptibility of 
LDL to oxidation (Aguilera et al., 2004; Kratz et al., 
2002) are indeed to be considered. Nevertheless, it 
is also remarkable to establish the amount and 
quality of phenolic compounds in virgin olive oil.
It may be concluded that combined treatment of 
virgin olive oil has a preventive and protective 
effect on mercuric chloride induced oxidative stress. 
More-over, it protects from HgCl2 induced hepatic 
dysfunction and executes its modulatory role in 
mercury induced free radical production.
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